Abstract: Understanding the relationship between periodontal disease (PD) and systemic health (SH) is necessary for the accurate diagnosis and treatment of both. The aim of this study was to evaluate the knowledge of medical doctors in Turkey with regard to the association between PD and SH. This study was carried out using self-reported questionnaires that were sent to medical doctors who work at various universities and public and private hospitals in different cities in Turkey. The questionnaires consisted of questions about the demographic information of the medical doctors, as well as the knowledge of those doctors about the relationship between PD and SH. In total, 1,766 responses were received and 90.8% of the participants agreed that there was a relationship between PD and SH. Diabetes mellitus was the most frequent systemic disease (66.8%) known to be related to PD. Of the participants, 56.5% of the medical doctors referred their patients to periodontists for different reasons. Gingival bleeding was the most frequent reason for patient referrals, with 44% of doctors giving such referrals. Doctors who worked in basic medical sciences were significantly less aware of the relationship between PD and SH than the doctors in other specialties. Although the vast majority of the medical doctors reported that they knew the relationship between PD and SH, the findings of this study showed that this awareness was not supported by precise knowledge, and often failed to translate into appropriate clinical practice.
Introduction
Periodontal diseases (PDs), which are predominantly caused by Gram negative bacterial infections, are common conditions characterized by the destruction of periodontal tissues, including alveolar bone and connective tissue attachments. 1 Dental biofilm, which elicits an inflammatory response in periodontal tissues, is a major factor in the etiology of PD. 2 Systemic conditions can modulate the relationship between biofilm and the inflammatory response and may alter the progression and severity of the PD. 3 This process may ultimately result in the loss of the diseased teeth. 4 PD is a common oral health problem worldwide, and variations in its prevalence may originate from differences in methodology and diagnostic criteria: 5 whereas half of Declaration of Interests: The authors certify that they have no commercial or associative interest that represents a conflict of interest in connection with the manuscript.
all American adults suffer from PD, 6 this rate is much higher (84.3% of adults 35-44 years old) in Turkey 7 and other countries. 8 The potential effects of systemic diseases on the periodontium have been reported in earlier studies 9, 10 and a new branch of medicine defined as "medical periodontology" was proposed by Williams and Offenbacher, 11 who pointed to the bidirectional relationship between periodontal diseases and systemic conditions such as diabetes mellitus, cardiovascular, cerebrovascular and respiratory diseases, preterm birth and low birth weight. Additionally, previous researches have shown that PD may impact the general health of an individual or change the course of systemic conditions. 10, 12 In the case of diabetes mellitus, alterations occur in the gingival crevicular fluid, collagen metabolism, host response, and microflora. Periodontal infections interfere with glycemic control via inflammatory mediators produced by inflamed periodontal tissues such as interleukin(IL)-1, IL-6, and tumor necrosis factor (TNF)-alpha, that can affect glucose and lipid metabolism. 10, 13 Additionally, periodontal infections are associated with cardiovascular and cerebrovascular diseases through the formation of atherosclerosis. Periodontal infections may play a role in atherosclerotic plaque formation, and periodontal pathogens can be isolated from these atherosclerotic plaques. If atherosclerotic plaques occur in brain arteries, they can cause stroke; when plaques occur in coronary arteries, they can lead to myocardial infarction. 12, 14 Preterm birth and low birth weight are notable health problems associated with PD, and PD related infections may lead to altered cytokine and hormone levels, which may lead to complications during pregnancy. 15, 16 The biological mechanisms involved in the relationship between PDs and respiratory diseases remain unclear, but aspiration of bacteria from the oropharynx into the lower respiratory tract may be to blame. 17, 18 In recent studies, the relationships between obesity, anxiety, stress, kidney disease, and periodontal health have also been investigated and there is a great deal of ongoing research in this area. 3, 19 As stated by the World Health Organization (WHO), oral diseases, including PDs, are a serious and essential part of the general health of the individual. 20 For this reason, medical doctors should become familiar with and use this information, because they can alter the course of systemic diseases, as well as appropriately determine their treatment and prognosis. In light of this, we aimed to evaluate the knowledge of medical doctors in Turkey with regard to the association between systemic health (SH) and PD.
Methodology

Subjects
This study was carried out using self-reported questionnaires that were sent to medical doctors who had e-mail addresses available through the websites of various universities and public and private hospitals in different cities in Turkey. The survey period was from January 2014 to April 2014. Questionnaires were mailed with a cover letter that informed the doctors about study objectives and participant confidentiality. It was emphasized that answering the questionnaire was optional. The survey was completed by a total of 1,766 (752 female and 1,014 male) participants who gave approval for this study.
Instrument
A self-reported questionnaire with 12 items was used, consisting of questions about the demographic information for these medical doctors, as well as their knowledge about the relationship between PD and SH.
Ethical Considerations
The study protocol was approved by the Erciyes University Faculty of Medicine Ethics Committee (meeting date: January 10, 2014; decision no. 2014/28). Each subject electronically signed a consent form.
Statistical analysis
The obtained data were analyzed using SPSS version 15 for Windows (SPSS Inc., Chicago, USA). Data were described using frequency counts and percentages, and comparisons were made using the Chi-square analysis for different independent samples. The significance level was set as 0.05.
Results
In total, 1,766 responses were received (22.2% response rate). The demographic data for the medical doctors are shown in Table 1 : males comprised 42.6%, intern doctors made up 34.9%, doctors who had ≤ 10 years of practice constituted 40.8%, and 57.4% of the doctors who were not interns worked at university hospitals.
Of the study participants, 1,537 (87%) reported that they had knowledge about the symptoms of PD and 911 (59%) of them knew that the primary clinical symptoms of PD is bleeding of the gingiva (Figure 1) .
Of the doctors in this study, (1, 603) 90.8% of the participants agreed that there is a relationship between PD and SH. For 28% of these doctors, this information was obtained from lessons or workshops (Figure 2 ). Diabetes mellitus was the most frequent systemic disease (66.8%) known to be related to PD (Figure 3) .
There was no statistically significant relationship between the years in practice and the awareness of a relationship between PD and SH (p > 0.05). Among all of the specialties, more medical doctors who worked in the basic medical science division stated that there was not a relationship between PD and SH (p < 0.05). Taking the institution of the doctors into consideration, a greater percentage of doctors in public hospitals reported that there was not a relationship between PD and SH as compared with interns and doctors in university hospitals (p < 0.05) ( Table 2) .
Of the participants, 56.5% of the medical doctors referred their patients to periodontists for different reasons. Gingival bleeding was the most frequent reason for patient referrals, with a percentage of 44%, and general practitioners most frequently referred their patients when compared with doctors with other specialties (p < 0.05) ( Table 2 ).
Discussion
The possible relationship between PD and SH has already been investigated in recent studies. 9, 10, 12, 14 An understanding of this connection is vital for the proper diagnosis, treatment and maintenance of both periodontal and systemic diseases. Clinical observations give the impression that medical doctors are less interested in the relationship between PD and SH when compared with periodontists. 21, 22, 23, 24, 25, 26 Of the few studies that have investigated the knowledge of medical doctors about the relationship between PD and SH. Most have focused on the relationship between a certain specific systemic disease/status and a certain specialty. 24, 25, 26 Our study differs from these earlier ones in that we took into consideration different specialties among the doctors who participated and various systemic diseases/conditions. Eighty-seven percent of medical doctors in this study reported that they knew the symptoms of PD. This rate ranges from 94.6% to 98% in other studies. 25, 26 This difference may by related to the different types of questions and expected responses (true/false vs. true/false) used in the different studies. We checked the knowledge of the respondents on PD symptoms with a question that asked what the primary symptom of Pd is. It is a striking finding that 41% of the medical doctors did not know the primary symptom of PD.
A few studies have investigated the awareness among medical doctors of an association between PD and SH. 21, 22, 23, 24, 25 Pregnancy, diabetes mellitus, coronary heart disease, respiratory disease, and kidney disease are all diseases that have been investigated in this regard.
In our study, 90% of the medical doctors stated that a possible relationship between PD and SH exists. It is difficult to interpret this finding with the findings of Quijano et al. 22 in which interns constituted almost the entire study population and answers to this question were stratified according to the level of knowledge. 22 Medical doctors got the information regarding the relationship PD and SH, primarily from lessons/workshops,dental practitioners and scientific or medical journals. This finding can be compared with the findings of Al-Habashneh et al. 27 which showed that the responders obtained the same information, primarily from magazines. The different findings in the two studies may be explained by their different study populations: our responders were mostly interns and university doctors, whereas the population in the Al-Habashneh et al. 27 study focused on general practitioners. Although the rate of knowledge about the association between PD and diabetes mellitus in our study was 66.8%, it was 42.2%, and 97% in the studies of Al-Khabbaz et al. 21 (general practitioner) and Quinjano et al. 22 (interns), respectively. Lower knowledge rates about the association between PD and other systemic diseases in our study as compared with those in earlier studies 19, 23 (kidney: 43.5% vs. 74.2%, cardiovascular disease: 51.2% vs. 89%-95.1%) was another prominent finding. This may be explained by the heterogenic distribution (interns, general practitioners, specialists) of the respondents in our study population.
No significant relationship between the number of years in practice and the awareness of a relationship between PD and SH existed in our study. This finding is not in accordance with the findings of Rocha et al. 28 who reported that the length of time in practice among obstetricians was positively correlated with the frequency of recommendation for dental examinations during pregnancy. This discrepancy may be explained by differences in study populations and years in practice.
For doctors in this study thier specialty and institution showed significant relationships with the awareness of the relationship between PD and SH. Doctors who worked in basic medical sciences were less aware of this relationships than the doctors in other specialties. This may not be a surprising finding, as doctors working in basic medical sciences do not meet with patients in clinical practice. As expected, doctors working in public hospitals were less aware of the relationship between PD and SH when compared with interns and doctors working in university hospitals. The majority of the doctors working in public hospitals were general practitioners (62.7%), who may be less likely to attend congresses/symposiums where such current issues are discussed.
Previous studies have investigated the referral rates of patients by medical doctors regarding the relationship between PD and SD. The referral rate (56.5%) in the present study may be considered similar when compared with the findings of Al-Habashneh et al. 27 and Owen et al. 24 , with rates of 49.7% and 48%, respectively. Our findings underscore the need for promoting collaboration between dental and medical doctors to improve patient outcomes with respect to PD and associated diseases and conditions. For this purpose, a better education program of education about the relationship between PD and SH during undergraduate and postgraduate education and training is mandatory. In the presence of systemic diseases/conditions related to inflammation, the relationship between PD and SH should not be overlooked by medical doctors. Patients could better be treated in a multidisciplinary fashion upon consultation with a dental practitioner.
The inclusion of a large number of doctors from different institutions and specialties and the investigation of the relationship between various systemic diseases/conditions and PD rather than between a specific systemic disease/condition and PD are the strengths of our study compared with the other studies in the literature. 21, 22, 23, 24, 25, 26, 27, 28 The low reponse rate (22.2%) which is typical of other mailed questionnaire-based studies of medical practitioners, 29, 30 could be considered a limitation of the present study but one point should be born in mind that, no strategy like sending reminder and second mail for increasing responses to the questionnaires was used. Another limitation was that the self-reported questionnaire might lead to bias in the answers given by the medical doctors. However, we attempted to minimize this bias by sequencing the questions and arranging the scope of the questionnaire.
Conclusion
Although the vast majority of the medical doctors reported that they knew the relationship between periodontal disease and systemic health, the findings of this study showed that this awareness was not supported by precise knowledge, and failed to lead to appropriate clinical practice. Interdisciplinary
